12 United States Patent

Chan et al.

US009104306B2

US 9,104,306 B2
Aug. 11, 2015

(10) Patent No.:
45) Date of Patent:

(54) TRANSLATION OF DIRECTIONAL INPUT TO
GESTURE

(75) Inventors: Lye Hock Bernard Chan, Penang
(MY); Chong Pin Jonathan Teoh, Pulau
Pinang (MY); Boon How Kok, Penang
(MY)

(73) Assignee: Avago Technologies General IP
(Singapore) Pte. Ltd., Singapore (SG)
(*) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 991 days.

(21)  Appl. No.: 12/916,121

(22) Filed: Oct. 29, 2010
(65) Prior Publication Data
US 2012/0110518 Al May 3, 2012
(51) Int.CL
GO6I 3/0488 (2013.01)
GO6F 3/023 (2006.01)
GO6IF 3/01 (2006.01)
(52) U.S. CL
CPC ........... GO6F 3/04883 (2013.01); GO6F 3/018

(2013.01); GO6F 3/0233 (2013.01)

(58) Field of Classification Search

None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

5,926,566 A * 7/1999 Wangetal. ................... 382/185
6,041,137 A * 3/2000 Van Kleeck .................. 382/185
6,100,538 A 8/2000 Ogawa
6,107,994 A * §/2000 Haradaetal. ................. 345/168
6,128,007 A * 10/2000 Seybold ........................ 345/179
6,366,653 B1* 4/2002 Yehetal. .....c............. 379/93.05
6,493,464 B1* 12/2002 Hawkmsetal. ............. 382/189
6,639,584 B1* 10/2003 Li .ccooviivviiiiiiiiinnnnnnn, 345/173
6,738,514 Bl 5/2004 Shin et al.
6,839,464 B2 1/2005 Hawkins et al.
7,042,809 B2 5/2006 Mignot
7,274,808 B2 9/2007 Baharav et al.
2002/0145592 Al1* 10/2002 Schauver ..........ooovvvvvvenn. 345/156
2002/0196978 Al* 12/2002 Hawkinsetal. .............. 382/189
2003/0046401 Al1* 3/2003 Abbottetal. ................. 7009/228
2003/0185444 A1* 10/2003 Honda ........cooevvvniennnnn. 382/186
(Continued)

FOREIGN PATENT DOCUMENTS

CN 101517518 8/2009
CN 101518058 8/2009
(Continued)
OTHER PUBLICATIONS

Mark Swoftford, “Find Chinese characters online by drawing them
with your mouse,” Apr. 8, 2008, http://pinyin.info/news/2008/find -
chinese-characters-online-by-drawing-them-with-your-mouse/.*

Primary Examiner — Matt Kim
Assistant Lxaminer — Ryan Barrett

(57) ABSTRACT

A user device 1s disclosed which includes a touch input and a
keypad mput. The user device 1s configured to operate 1n a
gesture capture mode as well as a navigation mode. In the
navigation mode, the user interfaces with the touch nput to
move a cursor or similar selection tool within the user output.
In the gesture capture mode, the user interfaces with the touch

5,125,039 A % 6/1992 Hawkins ..o 382/161 input to provide gesture data that 1s translated into key code
5,307,267 A * 4/1994 Yang ..........ccccoiiinn, 715/210 ot havi - antical £ AL
5,596,656 A * 1/1997 Goldberg ........cc...co...... 382/186 output having a similar or iaentical 1ormat to outputs ol the
5,644.653 A * 7/1997 Sunakawaetal. ........... 382/187 keypad.
5,784,504 A * 7/1998 Andersonetal. ............. 382/309
557965406 A F 8/1998 Shigematsu etal. .......... 715/863 13 Claimsj 8 Drawing Sheets
224 304 308 312
— r

316a | ¥ horizontal {~) 1 G

B - AT VI I
316 > % vertical { | ) (7 52
aee T TR downwards right-to-left{ ) ) G3 G3

= p % dot strokes( ™ ) G4 G4
316d

——=- 3t hooklbend { Z.) G5 G5
J16e

== 7 Wildcard G6 (36
316f

o Exit Gesture Input Mode 7 Gi
316




US 9,104,306 B2

Page 2
(56) References Cited 2010/0080462 Al1* 4/2010 Miljanic etal. ............... 382/186
2010/0090968 Al* 4/2010 Leeetal. ...................... 345/173
oS PAIENTDOCUMBRTS 20100169770 AL* 72010 Hong et al. 7150261
1 1 1 ongetal. ............oeeil.

2003/0212563 A1l* 11/2003 Juetal. ..o 704/277 2010/0235118 Al* 9/2010 Mooreetal. ......cccoeeeee 702/57
2004/0012558 Al*  1/2004 Kisukietal, ..o, 345/156 2010/0302164 Al* 12/2010 Prenimaaetal. ... 345/168
2004/0042346 Al*  3/2004 MIigNOt ..cocoovvvvevevevrernnn.. 368/69 2011/0134068 A1*  6/2011 Shimont ..., 345/173
2004/0208348 Al* 10/2004 Baharavetal. ............... 382/124 2011/0148786 Al*  6/2011 Dayetal. ..., 345/173
2005/0065775 A1*  3/2005 POON .ooooooooeooe 704/7 2011/0316772 A1* 12/2011 Zhangetal. ............. 345/156
2005/0275638 Al* 12/2005 Kolmykov-Zotov et al. . 345/179 2012/0016658 AL*  1/2012° Wuetal oo 704/3
2005/0276480 Al* 12/2005 Lietal. w.cocoovvvveviennn.. 382/185 2012/0041752 A¢$ 2/2012 Wangetal. ... 704/2
2008/0195388 Al* 8/2008 Boweretal. ...cocc....... 704/243 2012/0254786 A1* 10/2012 Colley ..o, 715/773
2008/0312911 Al* 12/2008 Zhang ..........ccoccovwveeveee.. 704/10 2013/0132871 Al* 5/2013 Zengetal. ................... 715/762
2009/0055381 Al1* 2/2009 Wuetal. ...........ooovvnrennnn, 707/5
2009/0132231 A1* 5/2009 O’Dell ...c.cooooiiiiiiiinn, 704/2 FOREIGN PATENT DOCUMENTS
2009/0150322 Al1* 6/2009 Boweretal. .................... 706/50
2010/0005086 Al1* 1/2010 Wangetal. ............ooeeninil. 707/5 WO 02/28067 Al 4/2002
2010/0025123 Al1* 2/2010 Leeetal. ................... 178/18.03 WO WO 2009039870 Al * 4/2009 ... GO6F 3/01
2010/0058251 Al* 3/2010 Rottleretal. ................. 715/863
2010/0060586 Al* 3/2010 Pisulaetal. .............. 345/169 * cited by examiner



US 9,104,306 B2

Sheet 1 of 8

Aug. 11, 2015

U.S. Patent

A FERY YT AT MR TR T F R

3
;
:

]

A

;

i
¥

C
E ¥
» b
- r T i
1. ﬁ a0
4 L
i b
r r
1 r
4 L :
» L
r .
: O :
_I 0 Jfr.. . _.l__.l..H..__ i+ =~ F
w b & ._.1....“... . _
[ / 1 .|.t..!-..l
: - N n f
b ;
w / .
r r 1
ﬁl Ak iy Lyl F I-T “ ,,/ m
[l
' b
m _m W S F
~ A . % ‘
m m m ,,,// o,
o _ .__. 7
A 4 ” .
._. L ¢ I
[ A4 & A Pl T T H
M ' - ___.._ FPPPSFS oA L L] .ﬁ 21
: _“ : ﬁ. ¥ Bl h ]
- a 4 L . ; “____.“
s 1 ¥ K el
. 1 r A g A
" b r £ o
l" 4 n ﬂ ' 1!“ »
% | y b -
n 'y P r “.... '
- A " r -
. A r, L i b
5 1 2 b 1444
n ‘! ] r o
- _- r r “—.
P A . L . "
. 1 L : W o A
a ! _. - hhh““““n%“h&hhhhhhhﬁ e
~ . " 2 T o m m l‘-. . l.-- ’
1 ary .-l ! " ]
- iy w " ._W.. el A.\.m.
“ 4 . r ; el .u:..__."
' A r L . -4 :
y : L /s .
et “ _
LT AT “” [
: C
r b
¥ r
r. A
_“_ L
¥ o
- F
. r
z L
i W
- ¥
r r
£ L
- k
» [
" r
r C
” -
r
[ 3 r
B ™ ol i o s Py P ™l o Pk P P i A Pt "l ol i ol ol AP ot 'k o o o k™ s i " o AP Pk A Pt o A o .\u..__.-._u

R bk h k]



U.S. Patent

Aug. 11, 2015 Sheet 2 of 8 US 9,104,306 B2
100
204 208
S
Memory 216 )y
/ ,,/
Instructions %
L | IXY Input X-Y-To-Gesture Gesture-To- |
212 Capture Module | | Translation Key Code 220
Module Translation
Module
Translation Character Data
224 |~ | | |Data S
228
__| | | Communication Text Module |
232 Module Predictive 236
Component
240
Ul Driver 244
=~
248
Operating system = e
252 264 108
\N\ AON \\
Processor Comm. Interface Touch Input
Processing
Memory User Output Keypad Input
Vi / /
/ / /
256 260 112

Fig. 2




US 9,104,306 B2

Sheet 3 of 8

Aug. 11, 2015

U.S. Patent

rrrrrrrrr

|||||||||||||

o

I
Bl
. ) ‘

rrrrrrrr

Ccle

80t

IPOJA Induf 2.Nn3$35) JIXY
pIROPIA &
(72 } puagpjooy 1

{ \ ) 8930438 J0p ¥4

{ 7 }ya)-03-3yBu spremumop 1E

(-} je3u0ZIIOY ¥

1401 vece

69| ¢
191€

°91€

POLE

Q91¢

q9L¢

e9Lle



U.S. Patent Aug. 11, 2015 Sheet 4 of 8 US 9,104,306 B2

462& Begin User Input Capture
v Yes

- Enter Gesture Capture Mode
408

Need To Re-

No— Enter Gesture
Capture More?
No
Detect X-Y Input At
412 Touch Input 448
Yes
Process X-Y Input To Determine
41? X-Y Motion
Translate X-Y Motion To
SN
420 Gesture Yes
__ | Translate Gesture To Key
424 Code Output
436

\\

Allow X-Y Navigation To Select
Character Or Character Type

ey Code Output
= Exit Gesture
Capture Mode?

Yes»
428

440
NoO
Y
Update Display Based On n
439" Key Code Output More Input:
No
Y

. Qutput Keyboard Action (=—
Fig. 4 Y 444




US 9,104,306 B2

Sheet 5 of 8

Aug. 11, 2015

U.S. Patent

09¢

g6 ‘bi4
Q916G Jol ¢ e91G

R
H LIyt E; Wi sy B




US 9,104,306 B2

Sheet 6 of 8

11,2015

Aug.

U.S. Patent

29 "bi4
ON@
N

g9 ‘bi4
pf@ m@r@
-.3\

G 3 of T I S mmﬂmﬁ_ﬁwﬂm

09¢

IIIIIIII




a/ b4 2/ ‘b4 g/ ‘b4 L

\
ovh th Wil N\ mvmh

¥ ,,,i--.-

fish £ o il (1% mm__m: i £5 o v 1€ b o s _u_um:n_nmﬂ_u_mm,m

US 9,104,306 B2

Sheet 7 of 8

9 L4 ¢ed L4 ¢t L4

, 2015

11

Aug.

U.S. Patent



US 9,104,306 B2

Sheet 8 of 8

Al]g_ 119 2015

U.S. Patent

—l\ s Ao,

N L,

8 "bi

Bl 2Bl o o i A A AT A AP S S Y T '] =l ol T A A A ettt bt as sttt

oSN | —

T -“— lllll T e L ﬁ

S

Wi
%
s p—
N,
Ty T T T oo, T T T T e T
— .

o0 .,.ss..,!h
T wm—w ,....xmL_mrJ..f,. .
i&@mu 7

.. T T e i e o e w  a

\
0L




US 9,104,306 B2

1

TRANSLATION OF DIRECTIONAL INPUT TO
GESTURE

FIELD OF THE DISCLOSUR.

L1l

The present disclosure 1s generally directed toward captur-
ing user iput 1 an electronic device.

BACKGROUND

Various solutions allowing recognition of characters traced
manually on an input zone of a user device are known. Cur-
rently available solutions are particularly used for allowing
manual input of data, without using a keyboard, 1n electronic

devices, particularly portable electronic devices such as cel-
lular phones, Personal Digital Assistants (PDAs), and the
like.

One current solution provides complex recognition algo-
rithms based on a dot matrix or bitmap 1mage of the traced
character, which 1s compared to the model data of a predeter-
mined set of characters to 1dentily the character closest to the
trace performed. This solution 1s impractical and often much
too heavy and demanding 1n terms of computational time and
power to be applied 1n mobile devices which have limited
processing capabilities. Another drawback of this solution
lies 1n the fact that 1t requires a large memory space for
defining the characters to be recognized.

Given the complexity and the strong similarity of certain
characters, the current practice 1s to adopt certain simplifica-
tions 1n the set of characters (for example breaking down the
characters into different sets of alphabetic characters, numeri-
cal characters, symbolic characters, etc., particularly in order
to avoid confusion between certain characters such as “0O”
and “07, “B” and “8”, “+4+”” and *“1”, etc.) and to force the user
to trace the characters in accordance with well determined
sequences which are sometimes contrary to his normal prac-
tice or even any normal practice. Thus, with the existing
solutions, there 1s often only one possible way of tracing each
character so that 1t 1s not confused with others. Moreover, the
sequences which have to be adopted do not necessarily cor-
respond to the natural trace of the desired character. These
difficulties are even greater, given that handwriting charac-
teristics are greatly variable and even completely opposite,
for example between the handwriting of a rnght-handed per-
son and a left-handed person.

Solutions like those described above are limited 1n that they
require learming on the part of the user, often contrary to the
user’s native writing habits. Many users are reluctant to com-
mit the necessary time to learming the determined patterns,
thereby minimizing the appeal of such solutions.

Other current solutions map keypad inputs to predeter-
mined characters. While this type of solution does avoid
requiring the user to memorize and adhere to a specific set of
tracing motions, this solution 1s not without 1ts downfalls.
One shortcoming of the keypad solution 1s that a user is
required to interface through the keypad instead of through a
more user Iriendly touch input. Another shortcoming 1s that
most user devices provide only a limited number of keys,
which means that only a limited number of characters can be
mapped to a keyed mput or multiple characters must be
mapped to the same keyed input.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure 1s described 1n conjunction with the
appended figures:
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2

FIG. 1 1s a perspective view of a user device 1in accordance
with embodiments of the present disclosure;

FIG. 2 1s a block diagram of components of a user device in
accordance with embodiments of the present disclosure;

FIG. 3 1s a tabular form of at least a portion of translation
data 1n accordance with embodiments of the present disclo-
SUre;

FIG. 4 1s a flow diagram depicting a user input capture
process 1n accordance with embodiments of the present dis-
closure;

FIG. SA depicts a first word and corresponding mput ges-
tures to create the same 1n accordance with embodiments of
the present disclosure;

FIG. 5B depicts a user output after receiving the first and
second 1nput gestures depicted 1n FIG. 5A;

FIG. 5C depicts a user output after the first word in F1IG. 5A
1s selected:

FIG. 6 A depicts a second word and corresponding input
gestures to create the same 1n accordance with embodiments
of the present disclosure;

FIG. 6B depicts a user output after receiving the first and
second 1nput gestures depicted 1n FIG. 6 A;

FIG. 6C depicts a user output after recerving a word type
selection;

FIG. 6D depicts a user output after the second word 1n FIG.
6 A 1s selected:

FIG. 7TA depicts a complex third word and corresponding
input gestures to create the same 1n accordance with embodi-
ments of the present disclosure;

FIG. 7B depicts a user output after receiving the first,
second, and third mnput gestures depicted 1n FIG. 7A;

FIG. 7C depicts a user output after the first part of the
complex word 1n FIG. 7A 1s selected and after recerving the
tourth mput gesture of FIG. 7A;

FIG. 7D depicts a user output after the second part of the
complex word 1n FIG. 7A 1s selected; and

FIG. 8 depicts an optically-enabled touch mput 1n accor-
dance with embodiments of the present disclosure.

DETAILED DESCRIPTION

The ensuing description provides embodiments only, and
1s not intended to limit the scope, applicability, or configura-
tion of the claims. Rather, the ensuing description will pro-
vide those skilled 1n the art with an enabling description for
implementing the described embodiments. It being under-
stood that various changes may be made 1n the function and
arrangement of elements without departing from the spirit
and scope of the appended claims.

FIG. 1 shows an illustrative embodiment of a user device
100. The user device 100 may include a display screen 104, a
touch input 108, and a keypad mput 112. The display screen
104, touch mmput 108, and keypad mmput 112 may be collec-
tively referred to as the user interface of the user device 100.
The user interface of the user device 100 may comprise other
components such as a microphone (for receiving audio user
input), a speaker (for providing audio user output), a camera
(for capturing 1mage put), and buttons 1n addition to the
keypad for controlling various other operations of the user
device 100.

In some embodiments, the display screen 104 1s purely a
user output, meaning that the display screen 104 1s not con-
figured to receive user mput. In some embodiments, the dis-
play screen 104 may comprise a touch-pad or similar dual
user mput/output device. In such embodiments, the touch
input 108 may be incorporated into the user output 104 by
virtue of the fact that the display screen 104 1s also configured
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to detect user input in the form of touch and/or image data and
convert the touch or 1mage data to an electrical signal for
processing by the user device 100. If the display screen 104 1s
configured as a touch-screen mnput, then 1t may not be neces-
sary to provide the user device 100 with a separate touch input
108.

The touch mput 108 may comprise an input device which
can be manipulated by a user’s finger, thumb, and/or hand.
Alternatively, or in addition, the touch input 108 may be
manipulated by a stylus or the like. Any type of suitable touch
input 108 may be utilized. Examples of suitable touch inputs
108 include, without limitation, an optical sensor (e.g., an
optical finger navigation touch pad), a small area capacitive
sensor, rocker switches, a mimature joystick, a twiddle, a
touch-screen 1nput, or the like. A user can employ the touch
input 108 to move an object, cursor, selection tool, pointer, or
the like on the display screen 104. Thus, the touch input 108
provides one option for the user to interface with the user
device 100. In some embodiments, a user’s finger engages the
touch input 108 and the x-y motion of the user’s finger across
the touch mput 108 1s converted to x-y mput data. The x-y
input data may be used to manipulate the object, cursor,
selection tool, pointer, or the like around the display screen
104. When x-y motion of the user’s finger 1s used to navigate
an object, cursor, selection tool, pointer, or the like around the
display screen 104, the touch mput 108 1s considered to be
operating 1n a navigation mode.

In some embodiments, the touch mput 108 can also be
operated 1n a gesture capture mode where x-y motion of the
user’s finger captured at the touch mput 108 1s converted to
x-y put data. In the gesture capture mode, the x-y input data
1s further converted to gesture data, which 1s then converted to
a key code output. In some embodiments, the x-y input data
may be directly converted to a key code output without first
being converted to gesture data. In the gesture capture mode,
the translation of the x-y mput data to a key code output
enables the touch mput 108 to provide output 1n a similar
format to data outputs of the keypad 112. In some embodi-
ments, the key code output may correspond to a character
output which has been mapped to a button on the keypad (i.e.,
a hard key). In some embodiments, the key code output may
correspond to a character stroke which has been mapped to a
button on the keypad. In some embodiments, the key code
output may correspond to a command which causes the touch
input 108 to switch between the gesture capture mode and the
navigation mode. In some embodiments, the key code output
may correspond to a command which causes the user device
100 to generate and transmit a Dual-Tone Multi-Frequency
(DTMF) signal to another commumication device (e.g.,
switch or server executing an audio menu, another user
device, or the like).

The keypad 112 provides another mechanism for recerving,
user mput at the user device 100. The keypad 112 may cor-
respond to any button or collection of buttons provided 1n any
type of configuration. For example, the keypad 112 may
correspond to a QWERTY keyboard, a dernivative thereof, or
alternatives for the same (e.g., a mobile version of a
QWERTY keyboard, an alphabetic keyboard, or any key-
board used for a specific language). As another example, the
keypad 112 may be configured as a dial-pad having buttons
corresponding to 0-9 digits, a “#” key, and a “*” key. As
another example, the keypad 112 may comprise a calculator
input with buttons corresponding to 0-9 digits and one or
more keys for performing mathematical operations. Combi-
nations ol the above-described keypad 112 configurations
may also be implemented 1n accordance with embodiments of
the present disclosure.
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In some embodiments, the user device 100 corresponds to
a mobile communication device; 1n particular, the user device
100 may correspond to a cellular phone, mobile phone, smart
phone, or the like. Other types of suitable user devices 100
include, but are not limited to, computers, laptops, netbooks,
telephones, typewriters with an electronic communication
channel (e.g., Text Telephone (T'1Y)), or the like.

With reference now to FIG. 2, additional details of a user
device 100 will be described in accordance with embodi-
ments of the present disclosure. The user device 100 may
comprise memory 204 that includes a number of instructions
208, modules, and other data structures as well as a processor
252 for executing the 1nstructions 208 and other contents of
memory 204. The processor 252 may include any general-
purpose programmable processor, digital signal processor
(DSP), controller, or microcontroller for executing applica-
tion programming.

Although the modules for performing the various methods/
algorithms discussed herein are depicted as instructions 208
stored 1n memory 204, the components depicted and
described 1n connection with FIG. 2 may be implemented as
firmware 1n an external microcontroller, an Application Spe-
cific Integrated Circuit (ASIC), one or more hardware func-
tions programmed into silicon, or combinations thereof. The
configuration of components in the user device 100 depicted
in FI1G. 2 1s merely illustrative of one implementation suitable
in accordance with embodiments of the present disclosure.

The user device 100 may also include a communication
interface 264 which allows the user device 100 to communi-
cate with other devices via a commumnication link, which may
be established over a commumication network. Exemplary
types of communication interfaces 264 include, without limi-
tation, an RF antenna and driver (e.g., for cellular or Blue-
tooth communications), an inirared port, a fiberoptics inter-
face, a Universal Serial Bus (USB) port, an Ethernet port, a
serial data port, a parallel data port, any type of interface
which facilitates communications over a packet-based com-
munication network, such as the Internet, and so on.

In addition to a communication interface 264, the user
device 100 may include a user interface which facilitates user
interaction between the user device 100 and a user thereof.
The user interface may comprise the touch input 108 and
keypad mput 112 as well as a user output 260. In some
embodiments, the user output 260 includes the display screen
104 as well as other user output devices. Suitable user output
devices, which may or may not be used for the display screen
104, include, without limitation, lights, projection screens,
LCD screens, an LED array, a plasma screen, an individual
LED, a seven segment LED display, a multi-digit LED dis-
play, etc. As noted above, the user interface may combine the
functionality of the user mput devices (1.e., touch input 108
and keypad mput 112) and the user output 260 1nto a single
device.

In addition to memory 204, the user device 100 may also
include processing memory 256, which may be 1n the form of
a Randomly Accessible Memory (RAM), cache memory, or
any other type of memory used to facilitate efficient process-
ing of instructions 208 by the processor 252.

Whereas the processing memory 256 1s used to temporarily
store data during processing tasks, the memory 204 is pro-
vided to store permanent or semi-permanent imstructions 208
which control the operational behavior of the user device 100.
The memory 204 and/or 256 may be implemented using
various types ol electronic memory generally including at
least one array of non-volatile memory cells (e.g., Erasable
Programmable Read Only Memory (EPROM) cells or

FLASH memory cells, etc.) The memory 204 and/or 256 may
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also iclude at least one array of dynamic random access
memory (DRAM) cells. The content of the DRAM cells may
be pre-programmed and write-protected thereafter, whereas
other portions of the memory may selectively be modified or
erased.

Some components of memory 204 may include a User
Interface (UI) driver 244 and an operating system 248, which
1s a high-level application that facilitates interactions between
various other modules and applications in memory 204 and
hardware components of the user device 100. The UI driver
244 may be responsible for facilitating operations of the user
interface. In some embodiments, the Ul driver 244 includes
commands for determining when user 1nputs are received at
the touch mput 108 and/or keypad mput 112, i1dentifying
parameters of received user inputs, conditioning parameters
of received user 1mputs into data values which can be pro-
cessed by the modules contained 1n memory 204, determining
what and when to display data as an output at the user output
260, and the like.

In some embodiments, the operations of the Ul driver 244
change depending upon whether the touch input 108 1s being
operated 1n a navigation mode or a gesture capture mode.

The various routines, modules, and data structures which
may be imncluded in memory 204 comprise one or more of an
X-y 1mput capture module 212, an x-y-to-gesture translation
module 216, a gesture-to-key code translation module 220, a
communication module 232, a text module 236, translation
data 224, and character data 228.

The communication module 232 provides instructions
which enable the user device 100 to communicate with other
devices. In particular, the communication module 232 may
comprise message encoding and/or decoding instructions,
message encryption and/or decryption instructions, compres-
s1on and/or decompression mstructions, trans-coding instruc-
tions, and any other known type of instructions which facili-
tate communications over a communications network. For
example, the commumnication module 232 may comprise
instructions which enable the user device 100 to create one or
more messages or communication packets which are appro-
priately formatted and transmitted in accordance with a
known communication protocol via the communication inter-
face 264. Likewise, the communication module 232 may also
comprise nstructions which enable the user device 100 to
format messages recerved at the communication interface 264
from other communication devices for processing by various
components of the user device 100. In particular, the commu-
nication module 232 permits the user device 100 to connect to
another communication device thereby enabhng a user
thereof to engage in a communication session. Accordingly,
the communication module 232 may facilitate audio, video,
and/or text-based communication sessions.

Another module which may be provided 1n the instructions
208 1s an x-y mput capture module 212. The x-y input capture
module 212, although depicted as being included in the
instructions 208, may be provided as part of the UI driver 244.
The x-y mput capture module 212 comprises instructions
which enable the functionality of the touch mput 108. In
particular, the x-y input capture module 212 1s configured to
receive data concerning X-y motion detected at the touch
input 108 and convert the x-y motion data into a format
suitable for processing by other components of the user
device 100. In some embodiments, the x-y mput capture
module 212 also comprises the capability to determine an
amount of x-y motion at the touch input 108 by determining
a delta x value(i.e., an amount of x-axis motion detected) and
delta v value (1.e., an amount of y-axis motion detected) for
user motion as a function of time while engaging the touch
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6

input 108. In other words, the x-y input capture module 212
can detect motion at the touch mput 108, determine an
amount of motion detected along an x and y axis, and convert
the determined amount of motion along each axis into x-y
motion data. The x-y motion data can then be provided as an
input to other modules for further processing.

In some embodiments, an x-y-to-gesture translation mod-
ule 216 1s provided that 1s configured to recerve x-y motion
data from the x-y input capture module 212 and convert the
x-y motion data into gesture data. Similar to the x-y input
capture module 212, the x-y gesture translation module 216
may be included 1n the mstructions 208, as part of the Ul
driver 244, or a combination of the two.

In some embodiments, the x-y-to-gesture translation mod-
ule 216 utilizes translation data 224 to convert the x-y motion
data into gesture data. In some embodiments, gesture data
corresponds to data describing a gesture or motion captured at
the touch input 108. As one non-limiting example, 11 the touch
input 108 corresponds to a track ball, optical finger navigation
device, small area capacitive sensor, rocker switches, roller
ball, joystick, twiddle, etc., then an infimite number of x-y

motions can be captured. These x-y motions and the x-y
motion data representing the same may be translated into a
finite set of gestures such as SWIPE UP, SWIPE DOWN,
SWIPE LEFT, SWIPE RIGHT, and combinations thereof. As
one non-limiting example, the x-y-to-gesture translation
module 216 may be configured to operate in an 8-way rocker
mode where x-y motion data received from the x-y input
capture module 212 1s translated into one of the following

swipe gestures: SWIPE UP; SWIPE DOWN; SWIPE LEFT;
SWIPE RIGHT; SWIPE UP-RIGHT; SWIPE DOWN-
RIGHT; SWIPE DOWN-LEFT; SWIPE UP-LEFT; and TAP.
TAP 1s a gesture which allows the user to tap on the touch
input 108 to signity a button click, 1t 1s also termed a “soft
click” because there 1s no actual depression of a physical
button, but the TAP gesture 1s recognized as a selection input.
As can be appreciated, the x-y-to-gesture translation module
216 may convert the x-y motion data into other gesture out-
puts such as CIRCLE, U-TURN, and other known gestures.

The format of the translation data 224 may also determine
how the x-y-to-gesture translation module 216 translates x-y
motion data into gesture data. In some embodiments, 1t may
be desirable to limit the number of gestures defined in the
translation data 224 to provide a touch mput 108 that 1s easy
to learn and use. However, certain users may desire to use
more complex gestures, in which case the translation data 224
may be expanded, for example, by allowing a user to edit the
translation data 224 via a preferences editing tool.

Another module that may be provided in the instructions
208 15 a gesture-to-key code translation module 220. Similar
to both the x-y input capture module 212 and the x-y gesture
translation module 216, the gesture-to-key code translation
module 220 may be included 1n the instructions 208, as part of
the Ul driver 244, or a combination of the two.

In some embodiments, the gesture-to-key code translation
module 220 receives gesture data outputs provided by the
x-y-to-gesture translation module 216 and translates the ges-
ture data 1into key code data. In some embodiments, key code
data 1s provided 1n the same or similar format to data outputs
of the keypad mput 112. For example, key code data may
emulate a keypad mput 112 and may be processed by the
processor 252 1n the same manner as inputs recerved from the
keypad mnput 112. Accordingly, the gesture-to-key code trans-
lation module 220 enables the touch mput 108 to mimic
certain outputs of the keypad input 112 by translating gesture
data (which was originally x-y motion data) into key code
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outputs. In some embodiments, the key codes may corre-
spond to predetermined swipes used to construct Chinese
characters.

In some embodiments, the key codes may correspond to
predetermined DTMF signals (or inputs at the keypad input
112 that would result 1n generating a D'TMEF signal), thereby
allowing the user device 100 to provide DTMF functionality
even 1f the keypad input 112 1s 1n the form of a QWERTY
keyboard, which conventionally 1s not capable of generating,
a DTMF signal. Thais is particularly usetul in situations where
the user of the user device 100 1s 1mnterfacing with an audio
menu, such as those provided by call centers, voicemail sys-
tems, and the like, and does not have a traditional phone
keypad mput which clearly shows a mapping of letters to
numbers (e.g., 2—“ABC”, 3—DEF”, 4—GHI"”, . . .,
0—“WXYZ”). A user can iterface with the touch input 108
and have x-y motion captured by the touch input 108 (e.g.,
motion defining a certain letter) be converted 1nto key code
input which generates the appropriate DTMF tone corre-
sponding to a particular number on a traditional phone keypad
input.

Similar to the x-y-to-gesture translation module 216, the
gesture-to-key code translation module 220 may utilize the
translation data 224 to map gesture data to key code outputs.
In some embodiments, every gesture defined 1n the transla-
tion data 224 may be mapped to a different key code. In some
embodiments, two or more gestures defined 1n the translation
data 224 may be mapped to a common key code. In some
embodiments, one or more gestures defined 1n the translation
data 224 may be mapped to a command or series of com-
mands which causes the processor 252 to execute some func-
tion or routine. For example, one or more gestures may be
mapped to a command which causes the touch mput 108 to
switch between a navigation mode and a gesture capture
mode. IT such a mapping exists, the detection of a gesture
corresponding to a mode-switching command may cause one
or both of the x-y-to-gesture translation module 216 and
gesture-to-key code translation module 220 to become oper-
able or inoperable depending upon whether or not the touch
input 108 1s being switched to a navigation mode where the
module(s) 216, 220 are not active (1.e., are not processing X-y
motion data) or to a gesture capture mode where the module
(s) 216, 220 are active (1.e., are processing x-y motion data).

Yet another module which may be provided in the instruc-
tions 208 1s a text module 236. Similar to both the other
modules described herein, the text module 236 may be
included 1n the mnstructions 208, as part of the Ul driver 244,
in some other driver, as part of an operating system 248, or
combinations thereof.

The text module 236, 1n some embodiments, enables a user
to compose, read, forward, and/or reply to text messages. In
some embodiments, the text module 236 utilizes data from
one or more of the keypad input 112, the Ul driver 244, the x-y
input capture module 212, the x-y-to-gesture translation
module 216, and the gesture-to-key code translation module
220 to help a user compose a text message which may be
ultimately transmitted via the communication interface 264.

In some embodiments, the text module 236 may comprise
a predictive component 240 which enables the text module
236 to suggest potential character or string inputs based on
user mput already recerved. For example, i1 a user has typed
three letters, then the predictive component 240 can analyze
the received three letters and suggest complete words that
contain the receiwved three letters. As another example, 11 a
user 1s entering Chinese characters which are constructed
with a series of multiple strokes, after a user has entered a
single stroke the predictive component 240 may display a set
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ol possible characters that have the single stroke as the first
stroke 1n constructing the character. It the user enters another
stroke, the predictive component 240 may update the set of
possible characters based on the combination of the first two
strokes already received. The text module 236 and predictive
component 240, therefore, enable a user to enter a character or
string of characters without necessarily providing a complete
input that corresponds to the character or string of characters.
Specifically, a user may select a desired character or string of
characters from the set of possible characters suggested by
the predictive component 240 and the selected character or
string of characters may be inserted 1into the message that 1s
being composed.

The predictive component 240 may reference character
data 228 in providing the suggestions for characters or strings
of characters. More specifically, the character data 228 may
comprise information related to the construction of characters
or strings of characters and the inputs, usually in the form of
key codes, which are used to construct the entire character or
string of characters. Thus, after each user input 1s recerved at
either the touch mput 108 or keypad input 112, the predictive
component 240 determines the corresponding key code mnput
and eliminates any characters or strings of characters from 1ts
suggestions that do not contain the key code mput corre-
sponding to the recerved user input.

With reference now to FIG. 3, details of one possible con-
figuration of the translation data 224 will be described 1n
accordance with at least some embodiments of the present
disclosure. The translation data 224 may be configured to
map a value 1n an x-y motion data field 312 to a value 1n a
gesture data field 308 as well as map a value 1n the gesture
data field 308 to a value 1n the key code data field 304. In some
embodiments, the translation data can be re-configured
depending upon whether a user of the user device 100
mampulates the touch input 108 with a right hand or a left
hand.

In some embodiments, the key code data field 304 may
contain values which correspond to a stroke type that has been
mapped to a particular button on the keypad input 112. In
embodiments where the translation data 224 1s used to facili-
tate the construction of Chinese characters 1n a text message,
the key code data field 304 may comprise values correspond-
ing to a specific stroke type, a wildcard stroke, and/or a
command to switch the touch mput 108 between the gesture
capture mode and navigation mode.

In operation, the x-y-to-gesture translation module 216
compares X-y motion datarecerved from the x-y input capture
module 212 with the data 1n the x-y motion data field 312.
When a match 1s found, the x-y-to-gesture translation module
216 provides the gesture-to-key code translation module 220
with an 1dentification of the matching value found in the x-y
motion data field 312. The x-y-to gesture translation module
216 determines a corresponding key code value in the gesture
data field 308 and provides that value as an output for further
processing, which results 1n akeyboard action consistent with
the corresponding value 1n the key code data field 304.

The non-limiting example depicted 1n FIG. 3 shows that in
a first data mapping 1nstance 316a, a SWIPE RIGHT gesture
may be mapped to a first key code value (G1), which emulates
a keyboard action (1.¢., keypad input 112 command) of input-
ting a horizontal stroke. In a second data mapping instance
316, a SWIPE DOWN gesture may be mapped to a second
key code value (G2), which emulates a keyboard action of
inputting a vertical stroke. In a third data mapping instance
316¢, a SWIPE DOWN-LEFT gesture may be mapped to a
third key code value (G3), which emulates a keyboard action
of mputting a downwards right-to-left stroke. In a fourth
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mapping instance 3164, a SWIPE DOWN-RIGHT gesture
may be mapped to a fourth key code value (G4), which
emulates a keyboard action of inputting a dot stroke. In a fifth
mapping instance 316e, a SWIPE LEFT gesture may be
mapped to a fifth key code value (G5), which emulates a
keyboard action of mputting a hook/bend stroke. In a sixth
mapping instance 316/, a SWIPE UP-LEFT gesture may be
mapped to a sixth key code value (G6), which emulates a
keyboard action of inputting a widcard value. Wildcard val-
ues are generally useful when the user 1s uncertain about the
type of strokes or the writing order of strokes 1n generating a
character, for example. Using a wildcard value 1n place of an
actual stroke enables the predictive component 240 to con-
sider all possible stroke types 1n the sequence order where the
wildcard value was 1nserted. Thus, wildcard values will not
limit the search of the character data 228 by the predictive
component 240 when providing character suggestions to a
user. In a seventh mapping instance 316g, a SWIPE UP ges-
ture may be mapped to a seventh key code value (G7), which
emulates a keyboard action or series of actions which causes
the touch 1nput 108 to switch between the navigation mode of
operation and the gesture capture mode of operation. If the
X-y-to-gesture translation module 216 1s operating in an
8-way rocker mode, then an eigth gesture (1.e., SWIPE UP-
RIGHT) may be mapped to an eigth key code value (G8),
which can emulate any type of user-defined keyboard action
or which may emulate no action at all.

With reference now to FIG. 4, a tlow diagram depicting a
user 1nput capture process will be described 1n accordance
with at least some embodiments of the present disclosure. The
process begins at step 404 where the touch input 108 begins to
capture user mput. The process continues when the touch
mput 108 1s put mto a gesture capture mode of operation
instead of the traditional navigation mode of operation (step
408). In the gesture capture mode of operation, user activity
detected at the touch mput 108 1s processed by the x-y mput
capture module 212, the x-y-to-gesture translation module
216, and the gesture-to-key code translation module 220,
thereby causing x-y motion to be translated to gesture data
and subsequently to a key code value. On the other hand, 1n
the navigation mode of operation, either outputs of the x-y
input capture module 212 or outputs of the x-y-to-gesture
translation module 216 may be used to control motion of a
cursor, pointer, selection tool, object, etc., on the display
screen 104.

Accordingly, after the touch mput 108 1s 1n the gesture
capture mode, the process continues when x-y motion 1s
detected at the touch mput 108 (step 412). The manner 1n
which x-y motion 1s detected will depend upon the type of
touch 1nput 108 being employed. In some embodiments, a
series ol 1mages of the user’s finger captured by the touch
input 108 may be compared to determine an X-y motion of the
user’s finger with respect to the touch input 108. In some
embodiments, contact or pressure applied by the user to a
touch pad may be registered and as the user moves their finger
the motion of the pressure about the touch pad may be ana-
lyzed to determine an x-y motion of the user’s finger with
respect to the touch nput.

In some embodiments, the process continues with the x-y
input capture module 212 analyzing the captured x-y motions
detected at the touch input 108 and determining x-y motion
data based on the captured x-y motions detected at the touch
input 108 (step 416). The x-y mput capture module 212 pro-
vides the determined x-y motion data as an 1nput to the x-y-
to-gesture translation module 216. The x-y-to-gesture trans-
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lation module 216 analyzes the x-y motion data and utilizes
the translation data 224 to translate the x-y motion data to
gesture data (step 420).

Thereatter, the x-y-to-gesture translation module 216 pro-
vides the determined gesture data as input to the gesture-to-
key code translation module 220. The gesture-to-key code
translation module 216 analyzes the gesture data and utilizes
the translation data 224 to translate the gesture data to a key
code output (step 424). The gesture-to-key code translation
module 216 may further determine whether the key code
output corresponds to a command for exiting the gesture
capture mode of operation (step 428). Referring to the
example ol FIG. 3, 1f the gesture data corresponds to a SWIPE
UP gesture, then the query of step 428 1s answered affirma-
tively. Otherwise, the query of step 428 1s answered nega-
tively.

In the case where the determined key code output does not
correspond to a command to exit the gesture capture mode of
operation, the display screen 104 1s updated to reflect the
detected user input (step 432). In some embodiments, the
display screen 104 depicts the determined value 1n the key
code data field 304. The depicted value may correspond to an
input that 1s usually provided by the keypad mput 112 even
though the 1input was recerved at the touch mput 108.

Referring back to step 428, 11 the determined key code
output does correspond to a command to exit the gesture
capture mode of operation, then one or both of the translation
modules 216, 220 are removed from the sequence of modules
used to process X-y motion inputs captured by the touch input
108 and the user 15 allowed to operate the touch mput 108 1n
the navigation mode (step 436). In some embodiments, this
means that the user may move a cursor 1n the x-y direction
around the display screen 104 and select a character, character
type, or string of characters that have been suggested by the
text module 236.

After step 432 or 436, the process continues by determin-
ing whether more 1mput has been or will be received at the
touch 1put (step 440). If not, then one or more keyboard
actions are performed which are consistent with the deter-
mined key code values (step 444).

I1, on the other hand, more input 1s going to be received at
the touch input 108 (e.g., a user 1s not done composing a text
message), then the process continues by determining whether
the user wants to re-enter the gesture capture mode (step 448).
Entry back into the gesture capture mode may be achieved by
making one or more selections with the touch mnput 108 or by
pressing one or more buttons on the keypad input 112. If the
touch mput 108 was never taken out of the gesture capture
mode, then the query of step 448 1s answered negatively and
the process continues to step 412. Otherwise, the process
returns to step 408. I the touch mput 108 was taken out of the
gesture capture mode, then 1t may be desirable to query the
user as to whether or not they want to re-enter the gesture
capture mode or provide some option for re-entering the
gesture capture mode.

While it 1s not necessary to utilize the gesture capture mode
to perform certain tasks on the user device 100 (e.g., compose
text messages or interact with DTMF-enabled audio menus),
the process depicted 1n FIG. 4 1s intended to depict the data
flows which occur when a gesture capture mode 1s employed.
IT a user decides to perform tasks without the assistance of the
gesture capture mode, then traditional keypad inputs 112 and
navigation via the touch mnput 108 may be used to perform the
tasks. However, utilization of the gesture capture mode may
provide a quicker and easier way of performing a task as
compared to situations where the gesture capture mode 1s not
used. In particular, utilization of the gesture capture mode
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may enable a user to perform certain tasks or cause the user
device 100 to take certain actions with fewer inputs or
motions than 11 the navigation mode were employed.

With reference now to FIGS. SA-C, 6 A-D, and 7A-D, one
example of mputting a string of Chinese words via a touch
input 108 operating in a gesture capture mode will be
described. Although the string of words 1s only depicted as
including 3 words, the concepts described herein may be
utilized to mput strings of fewer or lesser words, fewer or
lesser characters, or even a single character, 1f desired. More-
over, the concepts described herein may also be applied with
text modules 236 that facilitate the creation of text messages
in any language. Likewise, the concepts described herein may
also be applied to generate one or more DTMF tones via the
touch mput 108 for transmission to another communication
device.

Referring mitially to FIGS. 5A-C, a process for inputting a
first Chinese word 504 will be described. A formal composi-
tion of the first Chinese word 504 may require eight or more
strokes to compose. However, with the assistance of the text
module 236 and predictive component 240, the first Chinese
word 504 may be input with only two 1mnput gestures 508a and
508b. As can be appreciated, a greater or lesser number of
input gestures may be used to input the first Chinese word 504
without departing from the scope of the present disclosure.

Initially, the user will open the text module 236 and a blank
message composition screen will be displayed to the user via
the user output 260. The user may then input the first two
gestures 508a and 5085 via the touch mput 108. The first
gesture 508a may be determined to be a gesture of SWIPE
DOWN-LEFT, which 1s mapped to a key code value of G3.
The second gesture 5085 may be determined to be a gesture of
SWIPE DOWN, which 1s mapped to a key code value of G2.

After the first gesture 508a 1s recerved at the touch 1nput
108 and processed by the applicable modules 1n memory 204,
the user output 260 1s updated to display a downwards right-
to-left stroke. Similarly, after the second gesture 5085 1s
received at the touch mput 108 and processed by the appli-
cable modules 1n memory 204, the user output 260 1s updated
to display a vertical stroke. The user output 260 1s then dis-
playing a first sequence of stroke mputs 512 which are also
processed by the predictive component 240. The predictive
component 240 may then provide a menu of possible words or
complete words on the bottom part of the user output 260.
Candidate words or word types may be highlighted on the
user output 260 with one or more highlighting boxes 516a,
51654, and/or 516c¢.

Once the user has entered enough gestures to decrease the
number of highlighting boxes 316a-c to a desired number, the
user may input a third gesture of SWIPE UP which causes the
touch input 108 to exit the gesture capture mode. The user
may then move a cursor among the candidate words or word
types suggested by the predictive component 240 and select
the desired character or word with a selection tool 520. This
results 1n the display on the user output 260 being updated to
replace the first sequence of stroke inputs 512 with the first
selected word 524, which corresponds to the first Chinese
word 504.

Referring now to FIGS. 6A-D, a process for inputting a
second Chinese word 604 will be described. A formal com-
position of the second Chinese word 604 may require {ive or
more strokes to compose. However, with the assistance of the
text module 236 and predictive component 240, the second
Chinese word 604 may be input with only two mput gestures
608a and 608b. As can be appreciated, a greater or lesser
number of 1nput gestures may be used to mput the second
Chinese word 604 without departing from the scope of the
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present disclosure. In some embodiments, the second Chi-
nese word 604 may be composed atter the first Chinese word
504 to construct a string of words 1n a text message.

The user may 1nput the first two gestures 608a and 6085 via
the touch input 108. The first gesture 608a may be determined
to be a gesture of SWIPE RIGHT, which 1s mapped to a key
code value of G1. The second gesture 6085 may be deter-
mined to be a gesture of SWIPE LEFT, which 1s mapped to a
key code value of G5.

After the first gesture 608a 1s received at the touch mput
108 and processed by the applicable modules in memory 204,
the user output 260 1s updated to display a horizontal stroke.
Similarly, after the second gesture 6085 1s received at the
touch mput 108 and processed by the applicable modules 1n
memory 204, the user output 260 1s updated to display a
hook/bend stroke. The user output 260 1s then displaying a
second sequence of stroke inputs 612 which are processed by
the predictive component 240. The predictive component 240
may then provide a menu of possible words or word types on
the bottom part of the user output 260. Candidate words or
word types may be highlighted on the user output 260 with
one or more highlighting boxes 616a and/or 6165.

Once the user has entered enough gestures to decrease the
number of highlighting boxes 616a-b to a desired number, the
user may input a third gesture of SWIPE UP which causes the
touch 1nput 108 to exit the gesture capture mode. The user
may then operate the touch mput 108 1n navigation mode and
move a cursor among the candidate words or word types
suggested by the predictive component 240 and select the
desired word type or word with a selection tool 620. This
results 1n the display on the user output 260 being updated to
replace the second sequence of stroke mputs 612 with the
selected word type 624. Upon selection of the word type 624,
the selection bar would be altered to provide a selection of
words belonging to the selected word type 624. The user may
be allowed to further navigate this selection bar via the touch
input 108 operating i1n the navigation mode and select a
desired character or word with selection tool 628. This causes
the display on the user output 260 being to be updated by
replacing the selected word type 624 with a second selected
word 632, which corresponds to the second Chinese word
604. At this point the user output 260 may display both the
first Chinese word 504 and second Chinese word 604.

Referring now to FIGS. 7A-D, a process for inputting a
third Chinese word 700 will be described. In contrast to the
first and second Chinese words 504 and 604, respectively, the
third Chinese word 700 may correspond to a complex word
that can be split into a first part 704 and a second part 712. A
formal composition of the third Chinese word 700 may
require eight or more strokes to compose. However, with the
assistance of the text module 236 and predictive component
240, the third Chinese word 700 may be mput with only four
input gestures 708a, 708b, 708¢, and 716. The first three
gestures 708a, 7085, and 708¢ may be used to construct the
first part 704 of the third Chinese word 700 whereas the fourth
gesture 716 may be used to construct the second part 708 of
the third Chinese word 700. As can be appreciated, a greater
or lesser number of mput gestures may be used to create the
third Chinese word 700 without departing from the scope of
the present disclosure. In some embodiments, the third Chi-
nese word 700 may be composed after the first and second
Chinese words 504, 604 to construct a string of words 1n a text
message.

The user may mput the first three gestures 708a, 7085, and
708¢ via the touch mput 108. The first gesture 708a may be
determined to be a gesture of SWIPE DOWN, which 1s

mapped to a key code value of G2. The second gesture 70856
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may be determined to be a gesture of SWIPE LEFT, which 1s
mapped to a key code value o1 G5. The third gesture 708¢c may
be determined to be a gesture of SWIPE RIGHT, which 1s
mapped to a key code value of G1.

After the first gesture 708a 1s recerved at the touch input 5
108 and processed by the applicable modules 1n memory 204,
the user output 260 1s updated to display a vertical stroke.
Similarly, after the second gesture 70856 1s recerved at the
touch mput 108 and processed by the applicable modules in
memory 204, the user output 260 1s updated to display a 10
hook/bend stroke. After the third gesture 708c¢ 1s recerved at
the touch mnput 108 and processed by the applicable modules
in memory 204, the user output 260 is updated to display a
horizontal stroke The user output 260 1s then displaying a
third sequence of stroke inputs 720 which are processed by 15
the predictive component 240. The predictive component 240
may then provide a menu of possible words or word types on
the bottom part of the user output 260. Candidate words or
word types may be highlighted on the user output 260 with
one or more highlighting boxes 724a, 724b, and/or 724c. 20

Once the user has entered enough gestures to decrease the
number of highlighting boxes 724a-c to a desired number, the
user may 1put a fourth gesture of SWIPE UP, which causes
the touch mput 108 to exit the gesture capture mode. The user
may then operate the touch mnput 108 1n navigation mode and 25
move a cursor among the candidate words or word types
suggested by the predictive component 240 and select the
desired word type or word with a selection tool 732. This
results 1n the display on the user output 260 being updated to
replace the third sequence of stroke mputs 720 with a selected 30
word type. Upon selection of the word type, the selection bar
would be altered to provide a selection of words belonging to
the selected word type.

When compared to the altered selection bar depicted in
FIG. 6D, the altered selection bar depicted in FIG. 7D may 35
still comprise a significant number of words belonging to the
selected word type. Accordingly, the user may desire to re-
enter the gesture capture mode and provide more gesture
inputs to further reduce the number of candidate words or
word types depicted 1n the altered selection bar. Upon re- 40
entering the gesture capture mode, the user may nput the
fourth gesture 716 via the touch input 108. The fourther
gesture may be determined to be another gesture of SWIPE
LEFT, which 1s mapped to a key code value of G5. Entry of
the fourth gesture 716 causes the user output 260 to display 45
the selected word type along with a hook/bend stroke, which
corresponds to a fourth sequence of stroke inputs 728. The
additional gesture mnput may cause the predictive component
to highlight certain words or remove certain words from the
altered selection bar. 50

Thereafter, the user enters another gesture corresponding,
to a SWIPE UP, which causes the touch input 108 to again exit
the gesture capture mode. The user may then operate the
touch pad 108 in the navigation mode and move a cursor 732
among the candidate words or word types suggested by the 55
predictive component 240 to select a desired word with selec-
tion tool 740. This causes the display on the user output 260
being to be updated by replacing the fourth sequence of stroke
inputs 728 with a third selected word 736, which corresponds
to the third Chinese word 700. At this point the user output 60
260 may display the first Chinese word 504, second Chinese
word 604, and third Chinese word 700. This message may
then be transmitted via the communication interface 264 or
tuther edited as desired.

With reference now to FIG. 8, details of an optically- 65
enabled touch mput 108 will be described 1n accordance with
embodiments of the present disclosure. As discussed above,

14

an optically-enabled touch input 108 i1s but one of many
suitable types of touch inputs 108 which may employ the
teachings of the present disclosure. Furthermore, optically-
enabled touch inputs 108 having different components or
component Conﬁgurations than the optically-enabled touch
input 108 depicted in FIG. 8 may be employed without
departing from the scope of the present disclosure. Further
details of suitable optically-enabled touch mputs 108 are
described, for example, in U.S. Pat. No. 7,274,808 to Baharav
et al., the entire contents of which are hereby incorporated
herein by reference.

Light 125 emaitted from the LED 120 1s coupled by a
coupling lens 150 towards a prism 155 that directs the light
125 at a desired angle of incidence to the swipe interface 110.
Depending on the shape of the prism 1355 and angle of 1nci-
dence, the light 125 may be directed using a total internal
reflection (TIR) mechanism. In other embodiments, the light
125 may be directed using a reflected light mechanism. In
FIG. 8, the light 125 passes through a first surface 158 of the
prism 155 and refracted towards the top surface 115 of the
swipe mterface 110 at the desired angle of incidence. Light
128 reflected back from the finger 20 pressed against the
surface 1135 of the swipe interface 110 1s internally reflected
ofl the first surface 158 of the prism 153 and passes through a
second surface 159 of the prism 155.

Theretlected light 128 exiting from the prism 155 travels in
the x-direction, orthogonal to the elongated direction of the
swipe interface 110, and passes through magnification optics
130 that directs the reflected light 128 towards another prism
135. The prism 135 internally reflects the light 128 off of
surface 138 to redirect the light 128 in the z-direction to the
sensor 140. By utilizing folded optics in the x-direction,
instead ol traditional optics in the z-direction, the thickness of
the swipe module 110 in the z-direction can be reduced. It
should be understood that additional optical components,
such as apertures and lenses, can also be used 1n the 1llumi-
nation optics 150 and/or image transfer optics 130. In addi-
tion, other optical arrangements can also be used to fold the
optical path of the light instead of the optical arrangement
shown 1n FIG. 8.

In the foregoing description, for the purposes of illustra-
tion, methods were described 1n a particular order. It should
be appreciated that 1n alternate embodiments, the methods
may be performed 1n a different order than that described. It
should also be appreciated that the methods described above
may be performed by hardware components or may be
embodied 1n sequences of machine-executable instructions,
which may be used to cause a machine, such as a general-
purpose or special-purpose processor or logic circuits pro-
grammed with the instructions to perform the methods. These
machine-executable instructions may be stored on one or
more machine readable mediums, such as CD-ROMs or other
type of optical disks, floppy diskettes, ROMs, RAMs,
EPROMs, FEEPROMs, magnetic or optical cards, flash
memory, or other types of machine-readable mediums suit-
able for storing electronic instructions. Alternatively, the
methods may be performed by a combination of hardware and
software. Accordingly, the methods/algorithms discussed
herein could be implemented either as a hardware function in
silicon or as firmware 1n an external controller or microcon-
troller.

Specific details were given 1n the description to provide a
thorough understanding of the embodiments. However, 1t will
be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific details.
For example, circuits may be shown in block diagrams in
order not to obscure the embodiments 1n unnecessary detail.
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In other instances, well-known circuits, processes, algo-
rithms, structures, and techniques may be shown without
unnecessary detail i order to avoid obscuring the embodi-
ments.

Also, 1t 1s noted that the embodiments were described as a
process which 1s depicted as a flowchart, a flow diagram, a
data flow diagram, a structure diagram, and/or a block dia-
gram. Although a flowchart may describe the operations as a
sequential process, many of the operations can be performed
in parallel or concurrently. In addition, the order of the opera-
tions may be re-arranged. A process 1s terminated when its
operations are completed, but could have additional steps not
included 1n the figure. A process may correspond to a method,
a function, a procedure, a subroutine, a subprogram, etc.
When a process corresponds to a function, its termination
corresponds to a return of the function to the calling function
or the main function.

Furthermore, embodiments may be implemented by hard-
ware, software, firmware, middleware, microcode, hardware
description languages, or any combination thereof. When
implemented in software, firmware, middleware or micro-
code, the program code or code segments to perform the
necessary tasks may be stored 1n a machine readable medium
such as storage medium. A processor(s) may perform the
necessary tasks. A code segment may represent a procedure,
a function, a subprogram, a program, a routine, a subroutine,
a module, a software package, a class, or any combination of
instructions, data structures, or program statements. A code
segment may be coupled to another code segment or a hard-
ware circult by passing and/or receiving information, data,
arguments, parameters, or memory contents. Information,
arguments, parameters, data, etc. may be passed, forwarded,
or transmitted via any suitable means including memory shar-

Ing, message passing, token passing, network transmaission,
etc.

While illustrative embodiments of the disclosure have been
described 1n detail herein, it 1s to be understood that the
inventive concepts may be otherwise variously embodied and
employed, and that the appended claims are intended to be
construed to include such vanations, except as limited by the
prior art.

What 1s claimed 1s:

1. A process of translating user input received at a touch
input of a user device 1into key code data while the touch input
1s operating 1n a gesture capture mode, the process compris-
ng:

detecting user-initiated motion at the touch input, wherein

the touch mput i1s separate from and smaller than a user
output;

translating the detected motion 1nto x-y motion data;

referencing first translation data that provides a mapping

between x-y motion data and gesture data;

based on the reference to the first translation data, translat-

ing the x-y motion data into gesture data, the gesture data
representing a predetermined gesture that has been
mapped to a predetermined X-y motion data value within
the first translation data, wherein the gesture data corre-
sponds to one gesture from a finite set of gestures that
consist of a tap gesture and a unidirectional swipe ges-
ture;

referencing second translation data that provides a map-

ping between gesture data and key code data, wherein
two or more gestures defined 1n the second translation
data are mapped to a common key code;

based on the reference to the second translation data, trans-

lating the gesture data 1into key code data, the key code
data representing a predetermined key code that has
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been mapped to the predetermined gesture within the
second translation data, wheremn the key code data
causes a processor ol the user device to dynamically
update a predictive menu portion of the user output with
one or more suggested characters or suggested strings of
characters that contain a stroke which corresponds to the
key code data, wherein the predictive menu portion 1s
continuously and dynamically updated in response to
detecting subsequent user-initiated motions at the touch
input, and wherein the one or more suggested characters
or suggested strings of characters are updated to elimi-
nate any character or string of characters from the pre-
dictive menu portion that do not contain a stroke corre-
sponding to the key code data; and
providing the key code data to a processor of the user
device.
2. The process of claim 1, wherein the user device further
comprises a keypad mput and wherein the key code data
emulates data outputs of the keypad input and 1s processed by
the processor in an 1dentical manner as outputs received from
the keypad nput.
3. The process of claim 1, wherein the predetermined key
code 1s the common key code having two or more gestures
mapped thereto and wherein the gesture data 1s translated to
key code data which comprises a value corresponding to a
command to generate and transmit a DTMF tone.
4. The process of claim 1, wherein the gesture data 1s
selected from a list of gestures including one or more of the
following gestures: SWIPE UP, SWIPE DOWN, SWIPE
LEFT, SWIPE RIGHT, SWIPE UP-RIGHT, SWIPE DOWN:-
RIGHT, SWIPE DOWN-LEFT, SWIPE UP-LEFT, and TAP.
5. The process of claim 1, wherein the touch mput com-
prises one or more of an optical sensor, a small area capacitive
sensor, rocker switches, a miniature joystick, a twiddle, and a
touch-screen input.
6. The process of claim 1, wherein the keypad 1s configured
as one of a QWERTY keyboard and a telephone dial-pad.
7. A non-transitory computer-readable medium compris-
Ing processor-executable mnstructions that, when executed by
the processor of the user device, perform the method of claim
1.
8. A user device, comprising:
a user interface including a touch 1nput and a user output,
wherein the touch input 1s separate from and smaller
than the user output;
a user interface driver configured to convert motions
detected by the touch input into electronic signals;
computer-readable memory comprising one or more pro-
cessor-executable instruction sets, the instruction sets
including:
an X-y 1mput capture module configured to translate the
clectronics signals provided by the user interface
driver into X-y motion data;

an x-y-to-gesture translation module configured to ret-
erence first translation data to translate the x-y motion
data into gesture data, the gesture data representing a
predetermined gesture that has been mapped to a pre-
determined x-y motion data value within the first
translation data, wherein the gesture data corresponds
to one gesture from a finite set of gestures that consist
of a tap gesture and a unidirectional swipe gesture;
and

a gesture-to-key code translation module configured to
reference second translation data to translate the ges-
ture data into key code data, wherein two or more
gestures defined in the second translation data are
mapped to a common key code, and wherein the key
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code data represents a predetermined key code that
has been mapped to the predetermined gesture within
the second translation data, wherein the key code data
causes a processor of the user device to dynamically
update a predictive menu portion of the user output
with one or more suggested characters or suggested
strings ol characters that contain a stroke which cor-
responds to the key code data, wherein the predictive
menu portion 1s continuously and dynamically
updated 1n response to detecting subsequent user-
imtiated motions at the touch input, and wherein the
one or more suggested characters or suggested strings
of characters are updated to eliminate any character or
string of characters from the predictive menu portion

that do not contain a stroke corresponding to the key
code data; and

a processor configured to execute the mstruction sets
stored 1n the computer-readable memory.

9. The device of claim 8, wherein the user interface driver
1s 1n the form of a hardware function implemented 1n silicon.

10. The device of claim 8, further comprising translation
data which maps at least one of x-y motion to gesture data, x-y
motion to key code data, and gesture data to key code data.

11. The device of claim 10, wherein the translation data 1s
reconfigurable depending upon whether a user of the user
device mamipulates the touch input with a right hand or a left
hand.

12. A system for translating user input received at a touch
input of a user device into key code output, the system com-
prising:

a processor configured to execute instructions stored in

memory; and

memory comprising at least the following processor-ex-

ecutable mnstructions:

a user interface driver configured to convert motions
detected at the touch input mto electronic signals,
wherein the touch iput 1s separate from and smaller
than a user output of the user device;
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an X-y mput capture module configured to translate the
clectronics signals provided by the user interface
driver 1into x-y motion data;

an x-y-to-gesture translation module configured to ret-
erence first translation data to translate the x-y motion
data into gesture data, the gesture data representing a
predetermined gesture that has been mapped to a pre-
determined x-y motion data value within the first
translation data, wherein the gesture data corresponds
to one gesture from a finite set of gestures that consist

of a tap gesture and a unidirectional swipe gesture;
and

a gesture-to-key code translation module configured to
reference second translation data to translate the ges-
ture data into key code data, wherein two or more
gestures defined 1n the second translation data are
mapped to a common key code, wherein the key code
data represents a predetermined key code that has
been mapped to the predetermined gesture within the
second translation data, wherein the key code data
causes a processor of the user device to dynamically
update a predictive menu portion of the user output
with one or more suggested characters or suggested
strings ol characters that contain a stroke which cor-
responds to the key code data, wherein the predictive
menu portion 1s continuously and dynamically
updated 1n response to detecting subsequent user-
imitiated motions at the touch input, and wherein the
one or more suggested characters or suggested strings
of characters are updated to eliminate any character or
string of characters from the predictive menu portion
that do not contain a stroke corresponding to the key
code data.

13. The system of claim 12, wherein the x-y-to-gesture
translation module 1s configured to operate 1n an 8-way rocker
mode where x-y motion data 1s translated into one gesture
selected from a list of gestures comprising no more than eight
gestures.
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